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ABSTEACT ' ^ ^ ^ ' 

Besults from studies of language identification in 
'noise and ^gfr word identification from tachistoscopic presentation 
clearly indicate that contextual information ^can^ be tfsed to 
facilitate word 'identification under inadequate stimulus conditions* - 
But these, re'sults do- not provide' strong evidence that sucn an 
interaction is occur&iiig during normal reading* Other form^ of 
evidence asing tables more similar to reading (proofreading errors and 
errors in^ reading aloud^) produce the same Idilemma. T^ree aspects 6^f 
perception have been identified that might lie affected ^by ag.ntext ual 
informationi where the eyes are sent^ the visual region attended . to, 
and, the visual information within that region that is used for 
reading* ^ But' studies that have; in vestigated 'perception during reading 
are/not definitive on; these issue's i ai^d there currently appears t'o be 
no cl6ar eVidence that the contextual informatipn en^Vironment exerts^ 
jcontrol over what visual information is' used in reading^ that^ is,^ 
over the functional stimulus^ In fact^ pybgects^appear to be ^ 
xesponding to considerable "^visual . detail of wQrd^ that are. almost 
completely ^gonsirained by their prior context* From present evidence^ 
then^ it seeiss quite possible that contextual facilitation is not 
achieved by reducing the amount of visual information a reader 
acguires from individual words* (BL) 
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Functional Stimulus In Reading 
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^ Abstract 
This report avaluates evidence that lanfjUage cDnBtraints Influence the 
functional stimulus In reading* Three possible types of Influences are 
discussed I Influences on where the eyes are sentj on what region of text is 
attended during a flsatloa, and on what aspects of the text within this 
region are attended and used for readings Wiiile there Is evidence for 
contextual facilitation in readings it has not yet been shown that this is 
due to changes In what aspects of the text stimulus are being perceived- 
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Language Constraints and the Functional Stimulus In Reading 

In the struggla to .understand how perception takes place in a 
particular task iuch as readlngj two primary questloni can be asked. Firsts 
what Is serving as the functional stlmulua for the perception^ and second, 
what is the nature of the perceptual activities by which the use of this 
stimulus information yields Its effects? The first of^these queBtlons Is ^ 
the most directly empirical In nature* If empirical data can specify the 
functional atlmulus for perception under certain conditions, then the task 
*of understanding the' mental activities of pelceptlon under those conditloni^ 
can be addressed more profitably. Without good evidence about what if- 
actually serving as the stimulus, further theorizing about perceptual 
activities is on somewhat shaky ground, being based on unsuppdrted 
assumptions concerning what aspects of the visual information are actually 
being used« ^ 

The purpose of the present ^paper is to consider the nature of the 
functional stimulus In readings that ISj what aspects of the te^t stimulus 
are being attended to or used for reading. The discussion of this topic 
requires that a distinction be made betrween visual Information and 
contextual Information, This is a common distinction In the literature, but 
the boundary between the two categoriea varies depending on the author^s 
purposes and theoretical inclination. For the present paper, we will adopt 
a more extreme ^ position than la usually taken. We use the term visual 
information to refer only to the visual characteristics of the text that are 
available during a particular fixation daring reading. Contextual 
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Information rafers to all other Information the reader has up to that point 

J 

which places eonstralnts on what the presently avatlahle viaual Information 
might be* ITils contextual Information might have'been gained from. earlier 
portions of the text or simply be available from prior knowledge of the 
language, the nature of passages, the author's ^writing style, the topic ' 
being discussedj and so forth- 

The particular queatlon we wish to address' is whether contextual 
information produces changes in what visual information is acquired and used 
for reading durlrtg a flxationi that is, whether contextual information 
influences the functional stimulus. This Is treated as an empirical 
queatlon* We consldet* to some degree the evidence from t.. eks that do not 
involve normal reading, as well as studies of reading Iwself. We evaluate 
the evidence for the frequently made clalpi that contextual Information 
Influences what visual Information ±b attended to and used "during reading. 

The assumption that such Influences exist has been prominent in the 
refding field for decades* The primary concern h^as been with the way 
contextual information Influencef visual processi:ag^ Different theorists 
have provided different possible eKplanatlons (for example, see Goodmani 
1967| Hochberg, 1970; Neloserj 1967| Rumelhartj 1977)* This assumed use of 
cooLextual Information to control what selves as the functional stimulus in 
reading is often spoken of as an example of higher-level processes 
Infiuericlng lower-level processes.. 
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Studies Involvliig Taaks Other Thg 
There have been many studies which h 
facilitation of perception In tasks usini 
letters, words and sentences). Two typt: 
perception of language In noise and perc 
tachlstoscopically * 



ading 
jntextual 
■h jtlmull (e.g. , 
rch deal with 
nted language presented 



Perceiving Language in Noise 

Host of this research has been done with auditory presentation of 
language. Miller, Helsej and Llchten (1951)^ for Instance, asked subjects ' 
to Identify words presented In noise and found that the amount of 
informtion necessary for word identification was a function of the number 
of possible alternative words that could occupy that location in the 
language. As the range of alternatives decreased, more noise could be 
toleratedi that Is, less infornation from the word Itself was needed for 
corract identification to occur. For examplei the word trees was readily 
identified in the sentence Apples grow on trees ^ even when the noise level 
presented with that word was very high. The authors Interpreted this result 
as Indicating that the contextual environment in which a word is presented 
allows -the listener to limit the range of alternatives * thus facilitating 
the perception of the word, possibly by allowing its Identification with 
less stimulus information. Miller and Isard (1963) further extended these 
results by demonstrating that both semantic and syntactic information can 
produce such a context effect, ThuSi the context provides multiple sources 
of Information that can limit pqtantial word alternatives. This work made. 
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It clear that under impoverished gtlmulWg^^conditlons/, lis 'genera can and do 
use conteKtual information from their conceptual and llngulitlc knowledge to 
interpret what they hear* A related finding ualng visual noise in reading 
was renorted by Sawyer (1971)* She showed that grammatical constraints 
Influented subjects' ability to read blurred parts of sentences. 

ge^^eivl ng Briefly Presented Words 

Another line of research demonstrating conteKtual facilitation of word 
recognition has involved subjects in identifying words presented very 
brieflyj using either a tachlstoscope or computer display to control tha 
length of the stimulus presentation* O'Neil (1953) and Rouse and Varlnls 
(1962) showed that preceding a to-be^identlf led target word with a context 
word J which is assoclatlvaly related to it^ made it possible to identify the 
target word with shorter preeentations, Samuels (1969) made this same 
demonstration and also showed the Influence of word familiarity using 
aemantically related adjectlve-noun palrsi' Tulvlng and Gold (1963) extended 
this finding to more normal language materials. They found that preceding 
the presentation of the target word with a sentence^ which the target wor4 
would then complete, reduced the presentation time necessary for accurate 
Identification of that word. Tulvlng i^Jtendlerj and Baimal (1964) suggeated 
that In this task, sources of stimulus information from the word are 
Interchangeable with sources of contextual Information^ Morton (1964) took 
this logic one step further j claiming that a reader utilizes some available 
contextual information to predict the target wordj thus allowing the reader 
to use fewer visual cues to perceive the word* Jacobson (1973) demonstrated 
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tha iame facilitation In oral reading and vlaual masking tasks, and even 
demonstrated an affect using cross^modal presentation (context presented 
aurally 5 target word, visually)^ 

In a manner similar to the research on the perception of language in 
noise J these and many other studies have shown that under impoverished 
stiraulus conditions a person uses contextual information to aid word 
Identification, and that with greater contextual constraint a target word 
can be iderttlfled with less stimulus information. 

Generalizing to Reading 

'It Is but a imall step from this body of research to suggest. that in 
i^ormal reading people may be able to "trade off" these sources of 
Information In their perception of text^ When the reader is about to 
encounter a given word, the conteKtual Information is already in mindj so It 
seems quite reasonable to believe that efficiency might result from making 
full use of this information in the Identification of the next word, thus 
reducing the amount of visual information that Is required from the word 
Itself^ There are two reasons why this might be seen as contributing to 
efficiency in reading* First, a reduction in the amount of visual analysis 
of the word may be a means of reducing the numbar of mental operations 
needed in its identification, thus providing a time savings. This assumes i 
of course, that putting available contextual Information to use for word 
identification purposes la cognltlvely easier or faster than acquiring and 
using addltlonar visual Information* Second, using the mlnd-computer ^ ■ 
analogy , 'which is so common in cognitive psychology today, we might suppose 

,0 

O . ■ ■ ' 

ERIC • 
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that the slowest aspect of mental computing Is the I/O (Input/output) 

activity. ThuSs operating on Information that is already In the mind may be 

substantially faster than taking In new information. If this were the case 

(as it typically Is with computers), then efficiency could be gained by 

utilising existing information (contextual information) as fully n-^. possible 

and depending minimally on the acquisition of information from visual 
♦ 

stlaull* 

Several mechanisms have been proposed In the literature by which this 
sort of efficiency in reading might be achieved, each. attempting to explain 
how the reader succeeds in depending more heavily on contextual information 
in order to reduce the amount of visual Information that must be extracted 
from the text itself* Nelsser (1967) and Levin and l^plan (1970) suggested 
an analysis^by -synthesis approach (also see a description by Wanat-, 1971; 
and a recent - simma^rlgatlon by Haber, 1978) patterned after work on the 
understanding of oral language by 4lalle and Stevens (1967), Goodman (1967) 
proposed a mofe extreme version In which reaHers were described as making 
specific f'^^sses about the words yet to be vlsifally encountered, with 
minimal visual Information then being used simply to confirm or dlsconfirm 
these guesses* McConkie and Rayner (1976) suggested that such guessfS may 
not be necessary and Chat the reader simply may^ take in Information from a 
word over time as needed. Such visual information was thought to be used in 
combination with contextual Information as it was acquired, in something 
like a discrimination netj seeking a unique reading of the word* Once a 
decision was made, the acquisition of new visual information could be 
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tarmlnated* Brown (1970) suggested that the acquisition of visual 
infotmatlon from a word, may occur in a fixed sequences which he called a 
"noticing order^" Mora gross visual aspects are acquired first, for 
axamplej word length, general overall word shape* and perhaps inlulal and 
terminal letters* Finer details indicating Internal letters would onl|^ be 
acquired later. Again the process of acquiring visual information could be 
discontinued once the word was Identified^ thus producing the desired 
efficiency in visual processing* 

Such proposals depict the reader as not wasting processing dime on the 
analysis of visual detail that is not needed for discriminating between 
possible alternative words permitted by the context* This is very much a 
"top-down" approach to thinking about perception during reading* Perception 
is conceived of as involving the Judicious positioning of the eyes based on 
one's knowledge of what la likely to be present neKt In the text, with 
perhaps some gross visual cues from thee visual periphery to help In this 
decision (Hochbergj 1970) * and as involving an extreme attentional 
.selectivity during fixations^ that 18* choosing', to attend' to those aspects 
of a word which are likely to be useful In making the decisions involved in 
efficient Identification or confirmation. Under high-language-const rain t 
conditions, one would expact that much of the visual detail of the text 
would never be cognltlvely encountered by the reader since that detail is 
not needed under such conditions. Either the eyes would skip oyer It 
completely (that is, fixations would be far enough apart that this 
particular visual pattern would never occupy a retinal location that permits 
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detailed resolution) ^ or it would^e given only cursory visual analysis 
(that is, although It may occupy a retinal region where the , detail could be 
resolved, in fact the, reader effectively ignores it) t 

It is important to note that the research basis for this position 
largely Involved perception under impoverished stimulus conditions* When 
people are attempting to identify words from inaufflcient visual 
informatlonj they are able to use information from the conteKt to help. In 
such a task it seems likely that subjects, if they are to perform 
adequately i are forced to adopt a strategy that maxiraiges the use of 
non\^sual information* Subjects could use contextual information to narrow 
the range of possibilities, or use it to aid in determining which aspects of 
the stimulus to attend to* ^e sophistication of the visual system in 
accomplishing thl's task is attested to by the conscious experience one has 
in a tachlstoscopic task* With no contextual Information, a 40 msec- 
presentatlon followed by a mask can leave one with the feeling of having 

simply seen a smudgej or perhaps a. letter or two* M appropriate context 

if 

produces a drastic improvement of clarity* There is a feeling of having 
clearly seen the word, and there is a remarkable improvement in the accuracy 
of the report* . ^ 

In the noriMl reading situation, however ^ people are seldom faced with 
inadequate stimuli. The text is typically cleai and is constantly present 
for observation* Thus it is quite possible that the types of strategies 
that are so useful in the Impoverished stimulus situation are unnecessary 
and not employed during normal reading* Is there any evidence that certain 
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aipecte of the available visual Information are Ignored during the rtiading 
of clearj persistent text? 

There are two lines of research that suggest that certain stimulus 
information Is not utilized in making word identification decisions-- errors 
in oral reading, and proofreaders^ errors. 

Oral Reading Errors 

As people read orally ^ they occasionally make errors, sometimes 
Inserting words that are not in the original textj sometimes leaving out 
words, and sometimes replacing text words with other words* These 
replacements have been of particular interest and have been dubbed "mlscues" 
by Goodman (1969). xMlscues are taken as an Indication of which aspects of 
the text were actually used in the word identification process and, hence ^ 
as a rather direct indication of the detailed aipects of the reader's 
perceptual and linguistic processing* Many of these types of^errors are 
contextually approprlatei that is, given the language up to that point, the 
mlscue tends to be an approprtate continuation of the sentence (though It 
msLy not combine properly with text not yet encountered, of course). This 
obsarvation la taken as evidence that contextual Information was used in 
identifying the words. Such errors often preserve aspects of the original 
tfiEt word, such as initial letters, length, and so forth. Thli fact Is 
taken as evidence that such aspects of the original text were also used In 
word identification. Those aspects of the printed word that do not jibe 
with the spoken word are assumed to indicate aspects of the original ^ 
stimulus that were not used in the identification process. The very 
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Vaxlatence of such errors la .taken as evidence that certain words or parts of 
words are not perceived by readers, . , _ 

It ahould/bevnotf d that most of this mlseue analysiar.ha8 been done with 
childrert Jirho pre learning to re^d. It .aeems quite posslhle that developing 

^ - ^ ^ ^ - ^ ■ \ ' 7/^ ^ ■ ^ ^ ^ " ^ 

readers hava dlffileulty using all the available information at any given 

moment in order both to achieve an understanding of .^the message' of the text 

and produce a.^spqken version of it that will be acqeptable to the listener. 

In the task of reading' aloud $ it is a requirement that one say sdmethlng. 

Thus, even when the person may be having -difficulty, it 1^ still necessary 

to produce the most appropriate spolien language possible, and the reader 

' - ' ^ ^ ' \ ^ - . \ ' ' ' ' ' 

does this. To some degree ^ the mlscues Inllcate the hasls on which the 

= - ■ 4> ^ 

language was generated^ Interestingly, readers, and particularly older 

' . * =~ ^ " * ^ , ■ ■■ ' 

readers,' occasionally produce a synonym' for a word that is actually in the/ 

text. Thla would suggest that the maahlng of the text was perceived and 

that a word then was chosen for production based strictly on the meaning. / 

It seems likely that the, visual characteristics of the word wire used in 

obtalnljig the meaning (unless, of course, it .was ^strictly guessed from theV 

context), and then not. used In selecting a word for, production, TOls points 



up jthe problem in the task of r€ 
what information was used in unc 



adlng aloud of trying- to distinguish between 

* . \ ■ = 

er standing language and what Information ' 



seems to, have been used in selecting the words to say (see Allport, 1979, 
for a further discussion of the distinction betweA the use of information 
for understanding vs. prdductlon) . It^ls not known how accurately the 
mlsctte data Indicate what visual Information the reader actually attended 
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to* or avan what information might have been used by the same? peraon for 
identifying the word had It not been for the requirement of producing m ^ 
oral responee. ThuSj although the existence of mlscues In oral reading -can 
be explained by a reader's failure, to attend to some, visual Informatlonj 
"such an^explanation is not required by it. - ' 

^ ft : ^ ^ 

Proofreaders '^ Errors • , ^ ^ . ' ' • / 

Another source of evidence that parts of the text stimulus are Ignbred 
during reading comes from proofreaders^ errors*^ It is often dlf f Icult^ to^ 
find qertaln spelling and typographic errors In text. Howaveri oncjg^they 
are seen^ the errors are ,qulte obvious* At same timej It must be; looted 
that other errors are not only readily perceptible but seem^to "jump out" at 
the reader under normal reading conditions* A related observation comes ^ 
from studied <e*g,, Frltfi, 1979| Smiths Groats 1979) w^ere subjects are 
.asked to mark all Instances of a certain letter in a passagef Geriiain 
letters are more likely to be missed In some locations In the "fcaxt than- In ^ 
others. One reasonabre explanation for thes^phenomena is that during- 

reading much visual Information is not; needed and hence is not attended to, \ 

~ ^ ' . ' ' ■ " - ; r \ ~- _ 

and that these reading habits carry over Into other tasks Involving tfextual 

mater|.als. ThuS| eTrprs .anff letters are missed because they lie at , 

I ' " ■ ' \^ ■ . ' 

locations that are not vl^rally analysed during reading. In faetj with this 

assimpWoni such tasks can be used to identify whlih parts of the text tend 
to be skipped over during reading. . 
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^ Again it. must be recognlE«d that such an axplanation is not forced 'by 
these 'phenomena. It saemtf quite possible^ for instance, thdt reading hgbits 
may interfere witH these taak^ but not in the manner proposed- The 
likelihood of finding an error or locating a letter In a ipeciflc location 
may well reflect* the ease one has in decomposing that portion of text into 
letter elements for consideration rather than ^fleeting whether or notn 

' ' ■ \ ■ ■ ft ^ 

visual Inforn^tion from such letters is normally attended to and used in 
reading* ^ . 

In this brief review^ we have attempted ^ to show that although there are 
phenomena that are compiatlble with the notion that certain 'aspects of 
textual stimuli are being selectively ignored during reading, the evidence 
for this position is far from conclusive* In order to study the question 
more directly ^ methods are needed for indicating what aspects, lOf the 
stimulus are being encountered as people are in the act of reading* This is 
extremely dliflcult to achieve, but one possible approach Is described 
later. , ' 

^ Studies of Perception During ^ Reading' 
^ A 'number of studies have been conducted that deal mora directly with 
perception during reading. In this sliction, the results of these studies 
^are examined to see whether the^ provide evidence that readers use different , 
^suaf inforBsitidn under differen't contextuHl cjonditiorisi that is, evidence 
for top-down cdntrol over the functional stimulus in^readiong. Flrit, 
homveri it is necessa^ to 'consider some aspects of perception that might 



be inf^uencad by contextual information* 
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It is obvious from the outset that the perception of meaning from text 
at any moment is influenced by the meaning of the earlier portions of the 
passage* We do not suppoae that this generalization la in question* 
Rather J here we deal with only one aspect of perception: the question of^ 
the functional stimulus. Does conteKtual information Influence what aspects 
of the. textual /tlmulua ate encountered and used during reading? 

There are hit liaet three ways ip which such an Influence might occur. 
First, oontexejaal information may influence, where .the eyes are sent for 
fixations* Where the eyes are centered determines what visual Information 
la potentially available for use in reading* The greatest visual detail Is 
only available from the small region of text that happens to lie directly on 
and around trie fovea. Visual acuity drops off rapidly In the more 
peripheral visual. areas* Secondi conteKtual Informatibn may Influence the 
general slae and location of the teKtual region attended to during. a 
fixation. Although there are physloloSleal limits on the level of detail 
available from different retinal, areas, recent research has also' . 
demonstrated that attentlonal factors determine whether potentially 
available information Is actually perceived* With the eyes centered at the. 
same location, a subject Is' quite capable of attending to different visual 
regions, thus influencing the likelihood that visual patterns will be 
detected or used from these different regions (e.g.j see Engel, 1976| 
Rayner, McConkjLe, & Ehrllch, 1978| Sterling & Melchner, 1978)* Thlrdf, 
research by Nelaser ind Backlen (1975) Indicates that narrowing the ^region 
within which visual information Is used la probably not the only effect of 
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entlan* Thalr rosults suggest that subjects c^n give attention to the 

■ ' ^ ^' " ' '/' 

same general area but tespond to different aspects. of the stinuius pattern 
presented there. Thus» it may be that people can attentionally selebt 
certain aspacta of the stimulus within the general attended region » and 
ignore other aspects. , ^ / ' / 

Our purpose here is to review studies in which relatively skilled^ / 



readers are involved In the act of reading in order to determine whether 

- • ^ ' '/'/.' \ / „ ■ . 

contextual information is influencing the three different aspects olf 

/ . ' ' / ^ . ' ^ ' ■' / ^ 

perception in reading just described. / Es/dentlallys this 'review/consists of 

. / '/ ■ " / • ■ 

ah attempt to evaluate evidence for^ tq]^-do%m controls on perception in 

reading. The region being attended to during a flKatlon is considered 

^firstj.then the basis for eye movamant guidance^ and finally ^the specific 

visual detail from the text that Is used in reading. Deflnltlva answers are 

not yet available fot^ any of thasa questions^ but some evidence is avaliable 

on each issue. ^ - ' • ^ 

The Text Region Attended ^ . 

Eye movement records vindicate^ with some accuracy, the locations in the 
text where the eyes. were 'centered during reading* , However i this alon# does 
not indlcake ,what region of text was balng percalvad during aach of thasa 
'fixations or even whether the text was being sean at all. Vision ^ . 
resaarch^rs have studied tha level of visual detail that can be perceived at 
different retinal locations and how this visual detail Interacts with other 
factors such as the presance of other 'stimuli at specific locations In the 
visual field (e.g. , saa Boima/ 1973) « This, research can Indicate what 
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visual infotmatlon ii potentially availabla'from a passage when the eyes are 
centered at a specific location^ but it dow not Indicate what region within 
this area is actually attended to during a fixation in reading, or whether 
tha attended region varies from fixation to flKatlon. ^Thls requires 
research with subjects who are acCually engaged In reading a passage* Such 
investigation la still in its Inf.incy, but research techniques are now 
available which make it possible (e*g., see McConklej Zolaj, Wolverton, a 
Burns j 1978| Radar, 1973). 

In general, research conducted thus far seems co Indicate that the 
region attended to during a f iKation is Influenced by the reading task . 
itself* However, there la not ^et clfear evidence that the size or location 
of this region is varying from fixatfon to flKatlon on the basis of 
contextual factors. ./ - 

loping readlnj, one does not have the imp^rassloia of gattlng meaning 
from the text on the lines abom and below the line being read, although 
words dn these lines are, frisquantly within, visual 'regions where they could 
ba identlfiad' if desired^' In several studies (a^g« , Willows, 1974) , 
extraneous textual materials have baen placed between the lines of text, and 
evidence has been. produced that such materials are perceiyed and influence 
what is retaihad from the text. This research harf not yet been done using 
eye movement ffionltbrlng techniques to determine whether 'sucfr extraneous 
materials are aomiitimes dlt^ectly fixated. Also, the mafceria,la have 
frequently been printed In ways that might be expected to attract attention. 
For example, thay have been" printed in a dlfierent color and with different 



Funetlonal Stimulus in fading 
17 , . 

spacing pactarns from the rest of the text. ThuSp It is still not cltar ' 
whether. In normal reading^ information Is acquired from lines other that 
• the one being read * * - .* . 

MoConkle and Rayniir (1976) demonstrated that aklllad readers use 
little, if any, visual Information more than four letter positions to the 
left of the flKation point (the letter on which the eyes are centered in the 
text) during a fiction In reading* Present research Is .heliig conducted In 
OUT laboratory to determine whether information Is even picked up that far 
' to the .left of the fixation point. "Botma (1973) has shown that words can be 
Identified when presented farther to the left than this« Thus we seem to 
have a clear example of attentlonal selectivity occurring dui^lng reading. 
Apparently the visual regl6n attended to during fixations in reading lies 
primarliy oh and to the rlghti of the center of vision. Wiether this differs 
foi Hebrew ;readers, who tmad f^om right to left, or whether it changes when 
the reader ma^es regressive (leftward) aovements during reading are. 
Icterestlng questions needing study. ' , 

There lis al«o, some evidence that a region of text tends not- to be given 
attention on two successive fixations. This is in contrast to Smlth'^s 
(1971) 8:uggestlon that the perceptual span is wide enough to permit the same" 
word to be seen on several fixations s thus contributing to accuracy of Its 
Idiantlflcation. In one study (McConklei Note 1) pairs of words were 
identified that differed In a single letter (for Instance, leaks^ and leans ). 
Sentiences were written In which either word was appropriate (e.g. , John did 
BBL. store ' his tools In the garage because It top much ) . College 
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'students then read (hese aentences from a eomputer*controlled cathode*ray 

tube (CRT) as their eye movements were ^recorded* During each forward eye 

moveTCnt, the erltlcal letter differentiating the two words was swltahed| 

that Is, the word leaks was present during one flxationi the word leans 

during the neKt, leaks during the next, ete* Thus, the word was different 

on successive fixations* If the word In the critical location was 

Identified on two fixations, some difficulty should have been encountered. 

The results Indicated that the subjects were entirely unaware that any 

change was taking place "In the display, and their eye movement recordJ 

showed no evidence of disruption from the display changesi that is ^ there 

w^re no dlffierences between change and no change conditions In mean fixation 

, durations, saccad# lengths, or nmber of regressive eye movements. Subjects 

could generally report what word they saw In the sentence S| We tend to ^ 

believe their reports because in th^ sentences where the critical word *^as 

not changing (one of the words was continuously present) the subjects were 

very accurate at" selecting the word that was preseht. Thus, it seems likely 

that , once a region ot. text has been^percelved, or read i that region Is not 

reconsidered during the next fixation, ev^n though it may lie well within the 

visual area In which identification would"be possible. 

If the text regions attended on successive fixations are discrete from 
■" - ^ ' " . ' ^ 

one another, ^thls would suggest that the variability typically present In 

the lengths of sacc^des during reading My be reflecting a similar ^ 

vaMablHty In the size of the text regions being attended to during 

different fixations. Thus, the distance the eyep are sent for a saccade In 
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reading may reflect how far to the right of the fixation point •'reading" i^as 
successful (McConkla, 1979| McConkle, Hogabaami Wolvarton, Zola, If Lucas, 
1979)* This speouiation appears to be receiving some support from a series 
of studies presently belflg conducted by a member of our research group 
(Hogaboam, Note 2). In these etudles, subjects read a passage from a CRT as 
their eye movements arei being monito«d# During occasional saccades the 
text is replaced with a line of X'^s, Thus, the text Is gone when the eyes 
stop for the^nes^t fixation* When this happens, the subjects^ task Is to 
report the. last few words they remember reading, to Indicate anything they 
can say about the next word (e.g., its first letter or approximate length), 
and to guess what the next word might be. The results indicate that subject 
can sometimes report the word to which their eyes are being sent (about 30%' 
of the time), but they very seldom report the word to the right of it. 
Thus, it appears that some times readers have enough Iniformatlon about the 
word tb which their eyes are b^lng sent for tfie^next fixation to be able to 
identify It^ if needed, but most of the time this Is not the case. % 

This then leads to the question that is of great interest and that 
cannot be answered at this time^ Is, the variability in thesl^e of the ; 
region apparently attended to and Interpreted during a fixation related to 
coatextual variables? Investigating this qufestlon is one of the planned^ 
"next steps" In our research program, but no conclusive answer can be given . 
at this time. - ; , 
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Wheyt thm Eyas are Sent ' ^ " . ^ 

' ' ' ' " ' ' ^ \ / " ' ■ "' 

Speculations about the basis on which the mind decides where to send 

the eyes during reading hava ranged over a wide area, from those suggesting 

little or no specific guidance (Boutta § deVoogd, 1974| Shebllake, 1975) to 

those suggesting that the eyes are sent precisely to loeatlons based on 

where the moat .Informative regions of text will be (Hophbergj 1970; Smithy 

1971)* Data presently being analyiid from a study we have conducted provide 

.evidence that the eyes are being sent to rather specif Ic .locations , but the 

data provide no evidence concerning, the basis for" that guidance* As college 

dtudents were reading from a CRTj the text was shifted on the screen two 

letter pqsltlofls to the left or right during certaln^saccades. Xhls caused 

the eyes to stop for the next fixation at a location two letter positions 

^way from that point In the text where they normally would have stopped* 

The subjects reported that they, had not been aware that the text had moved^ 

but this manipulation had a substantial effect on their eye movement 

patterns. When the text was shifted to the left^ causing the'eyes to stop 

t^fo letter positions farther along the line than they normally would haVe, a 

large number of short regressive movements of about two to thfee letter v 

positions In length were produced. A^simllar shift to the right reduced the* 

normal nioBber of regressive movements, by one-fialf and produced an increase 

in shotft forward saceadeaf thus, the eyes seem to be sent to a rather ^ 

specific location In the text during a saccade In readlngi experimentally 

displacing that location by just two letter positions clearly affects the 

person's reading behavior, > 
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There li also oonslderable evidence indicating that the eyes tend to be 
sent to some regions In text rather than others during reading (Le^*Schoen 
.a O'Regan,- i979| Ra^er/ 1978). Rayner (1975) and Abrams and Zuber (1972) 
^ found a tendency for the eyes to avoid being centered in empty spaces » 
ineludlng the spaces between sentenM Rayner and HcConkle (1976)' reported 
a relation between the length of a word and the probability of flKatlng a 
lettat in the ^ord, O^Regan (1979) has dtmonstrated a tendency to send the 
eyw farther when the next word is a longer word and a tendency to skip the 
^rd the In ona syntactic frame (but not In another)* He also reported a 
greater tendency to f iMte a particular region if it contained a three* 
letter verb than If ,lt contained the .word the . All these results ^point to 
the existence of aome sort of control of eye novefflents In reading (though 
reading is still posslbie in the absence of this control, as- demonstrated by 
Bouma 4 'deVoogdj 1974). However^ this line of research leaves much^to be 
discovered about the rules on which this control is based^ and even about ' 
the degree to which it Is based on conteictual versus visual information.^ - 

One reasonable possibility,' stated moat clearly by Hochberg (1970), is ^ 
that In some way the mind avoids sending the eyes to regions where the 
language is Mghly predictable because such regions are relatively ,/* , 
uninformatlve. Instead the eyes arer sfent to more informative regions. Thus 
the reader'^a knowledge of the language and. of , the topic being discussed may 
be brought Into play to aid perception by guiding the eyes In a mannar that 
contributes to efficiency. 0'Regan*s t^*sklpplng effect could be saen as 
an example of thls« 
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Zola (Note 3) ha$ attampted no test this possibility In a recent study* 
He Identified seven* or eight-letter nouns that could be highly constrained 

Jin passage oontexts by single preceding seven^ or eight-letter adjectives* 

I ^ ^ ^ ^ - 

Jov Instance, In a paragraph concerning* a movie theater, the word buttered 

can make It' highly probable that the next word will be popcorn . .^Zola wrote 

JzSO paragraphs, eachjcontalnlng one such target word, preceded Immediately 

by Its constraining word. These paragraphs, up to the target word, were 

given to 150 college students who Indicated what the ne^t few words would 

probably be. Thai target word was given by at least 851 of the subjects and 

for many paragraphs, by 100? of them. A second version of each pasiage was 

also prepared In which the constraining adjective was replacad by another 

adjective of equal lengths Sot Instance, buttered popcorn was replaced by 

adequate popcorn , optical Illusion by curious Illusion , etc- When given 

these paragraphs up to the target word, students guessed the next word less 

than 15% of the time* Thus, by the choice of an adjective In these 

paragraphs, the target noun ctiuld be highly constrained or left with 

considerably less constraint. In the hlgh-cpnstralnt condition, the target 

noun had practically no Information value. * 

Subjects then read 100 of these. paragraphs while their eye movements 

ware being recorded, and the *data were analysed to. determine the frequency 

with which the , target noun was directly fixated under high'- and low* 

constraint conditions. Zola found that subjects made flxattons on the 

target ^noun over 96% of the time regardless of the level of constraint, 

^' . ' ■- ■ " 

Thus, there was no observable tendency to, skip the target noun when it was 
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almoat completely apeclfled by the context. Fixation durations on the 

' J ' ' 

target noun averaged about 16 msec* shorter in the high constraint 
qondltlonp indicating that the language conitraliit was facilitating 
processing In some manner* In this study ^ there seemed to be no tendency 
for skilled readers to skip over a highly, predictable word as they were 
reading* ^ese results do not support the hypotWesls of high-level control 
^ot eye movements based on, language constraints* 

Regressive^ eye movements have typically been believed to result from 

- . ^. ^ ' ; . . r . / ■•. * 

some ttonfusion on the part of the reader ^ lii which some part of the text 
read earlier was not correctly identified (Hueyi 1908/1968). Thus, It has 
often been suggested that high-level processes detect the ineompatiblllty 
resulting from earlier misreading i and that the eyes are then sent back to 
perform a reanalysls of . the earlier text to correct the misreading. This 
would be an eKtople of hlgh*level processes controlling an aspect of . 
perception. Carpenter and Just (1977| Just ^ Carpenter, In press) provide 
one example of Indeterminacy in the text stimulating regressive movements, 
t^en the referent to a pronoun was ambl^ouSs the reader'^s eyes tended to 
regress to one of the possible referents^ mentioned earlier , and the 
Interpretation of the passage was then, generally harmonious with that being 
taken as the referent of the pronoun. These researchers report that the 
eyes tended to go rather directly to one potential referent or the ptherj 
suggesting that the reader remembered rather precisely the physical location 
of the words, rather than a tendency for the eyes to scAn the text in search 
of an appropriate referent. Thus It is not clear that the regression was 
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itimulatgd by a^naad to search for an appropriate referent; parhap^ it 
simply refleated the referent chosen together with the fact that the choice 
was not entirely clear* The regreesion may have been the result of the • 
referent choice rather than being Involved in its cause. Clearly this 
interesting phenomenon needs further investigation* \ 

In studies mentioned earlier, Hogaboam has also collected some data In 
which the text was maiked and removed from the screen 'while the reader was 
making a particular regreasive eye movement (say i' the second regresaion on 

the eighth line of tekt) . .The iybject then reported the last word read. \ 

\ ' V* " : ' ' * . ' ^ _^ " \ 

Relatively few of these instances have been recorded thus* farj but the data 

show a conglsteht pattern* The word that the subjects give is the last word^ 

fixated prior to the: ragresaion* ThuSp the subjects have Identlfted this 

: ■ • ' . ■ ^ ^ ' 

mrd* The regression is not being stimulated by the eyes outrunning the 
mind and having to go back to some point where word identification faltered. 
In additioni in this study subjects often report the last several words 
ready although they are only required to report one* It is of. interest that 
no instances havi been observed Where these reports show any of the kinds of 
confusions^ or misreadings that are typically suggested to be the stimulus 
for regressive eye fflovements* ^search is continuing in the attempt to ^ 
learn what the stimulus for regressive movements in reading is. ^ ' . 

To date, our research, which admittedly is far from providing final ^ 
answers on these questions, has not manifested data patterns that require 
the complex^, high-level eye mover^ent control based on language constraints 
that, has been common In reading theories* ' 
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At tanaed As pact a of the Vlaual Stimulu s During Reading ^ 

Given that the ^eyes are centered at a. certain location for a fixation 
and that attention la given to a particular region of the text| the final 
queatipn concerns whether language constraints influence what aspects of the 
text are used In reading. This Is, ,of course^ a very difficult question to 
scudy, particularly with subjects actually engaged In reading a passage/ and 
It requires eKtenslve research effort. However^ a few initial observations 
can be made at this time* ' ' . ' 

One possibility that has been suggested^ particularly by Goodnan ^' 
(1967) j la that the^ reader anticipates the text about £o be encountered and 
then duly uses a minimal amount of visual detail to.test these 
anticlpatlonB. This suggests that the text is in some sense known before 
the eyes are sent to 'it. If this were the case, we might expect that If the 
text wert suddenly to go blank during an eye sbvement and the readers were 
atked what words were likely to come next, they would respond readily and 
with a f^lr degree of accurAey. In Hogaboam^s study. tNpte 2), which used 
this procedure^ subjects reported with great. acCiUracy a word no farther to 

tha right than that to which they were sending their eyes on that lyex 

■ ' \ 

movement, and usually not that far* Frequent prompting and encouragements 
were required to get them to try to guess the next word, which was often the 
word to which the ayes were being sent* They felt very unsure, and in fad 
the accuracy of their guesses was quite poor, l^ua, the. data Indicated an 
important distinction between the words that, had been read, which the 
subjects reported with confldahce and high accuracy, and those that lay 
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farther to the rightj about which th.» .subJectB were reluctant to gueas. The 
readers did not seem to have active^ conscious hypotheses 'concerning the 
text that lay beyond the words that had been read, even when they had been 
or were about to be fixated. Although this is n^t a critical test of 
hypothesis and verification models of reading, and results place rather 
severe constraints on any such theory* v 

Mother relevant observation comes from studies in which we have had 
subjects read sentences containing one of two words that differ hy a single 
letter at a given word pdsitfon (the leaks ^leans example has been cited 
earlier)- In tfiese sentences,^ the discrimination between two alternative 
readings of the sentence depends on the accurate identification of a single 
letter. . In many of the sentences^ the discriminating^ letters are visually 
quite similar in shape (e*g.| beans and bears )* Yet subjects are very 
-accurate in reporting what the sentences actually say. If subjects were 
basing their reading* on, only' parts of the visual information from the words, 
It would seem likely that more'mlsldentlf icatlons would be observed In the 
reading of this material* On the other hand, It may be that the perceptual 
system operates in a way that causes It to focus on the acquisition of 
exactly those letters that are so critical to making the discriminations 
between suaji possible alternative words. ^Is possibility needs further 
study i • » . , \ 

A final set of observations cooes from a study by Zola ^(Note 3) , 
previously mentioned, in which the degree of constraint of target nouns in 
short paragraphs , was varied by manipulating the immediately preceding 
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adjective* TKere were other conditions in this study in which the target 

^ - .. 
words were altered in various ways in order to dttermine whether such errors 

wbuld be disruptive to reading. Four experimental conditions had spelling 

errors of differing severity. A control condition had no spelling errors. 

In the minimal-error condition, the fourth letter of the target noun (always 

a seven* or eight-letter word) was replaced by Its most visually similar 

letter^ as determined by visual similarity data collected earlier* Thus, 

the emallest possible change permitted by the English alphabet was made In 

the most redundant part o^f the word; certainly this Is Information not 

needed for Identification of the wordj especially under high^redundancy 

conditions (Plllsbury, 1897). Other error conditions were more severe. In 

the third condition^ the fourth letter was replaced by its moat visually 

r. 

dissimilar letter from the ^same category,' where letters were categorized ^s 
either ascenders, descenders, or others. In the fourth condltloni the 
fourth letter was replaced by its no6t similar letter^ and the fifth letter 
was replaced by a letter from a different category* This error condition 
caused a small change In the eKternal shape of the target word, ^d in the 
fifth condition, the Initial, fourth, and final letters were replaced. 

The study ijas done under the assumption that If a reader only attended 
to that part of the visual stimulus that was necessary to select among 
contextually allowable alternatives, then more visual information would be 
needed fro© the target word, In the low-constraint pondltlon than In the 
hlgh-eonatralnt condition^ Under high-constraint conditions, relatively 
little visual, information would be needed for word Identification^ perhaps 
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only word length aqd Initial and f Ina^^letters* If this assumption were 
correct j then subjects would not attend Co pther aspects of the visual 
stimulus^ unneeded visual Information would not be processedi and errors ■ 
that did not violate the needed Information would have no effect on reading. 
ThuSj under lower visual^ conatralntj more visual detail should be used In 
word Identlf Icatlonj and less severe errors should cause difficulty In 
reading* 

The view of perception In reading just described would suggest that 
only the moat severe errors would affect reading under hlgh^constralnt 
conditions where the target word could usually be identified on the basis of 
the prior context alonei less severe ^errors would cause difficulty in, the 
low'constralnt condltloni and the ffllnlmal^error .condition woyld have no 
effect in either condition^ sinca the level of visual detail being ehahged 
was probabiy not needed for word identification under e^lther condition* 

The task given to the subjects was simply to read the passages and 
prepare to answer comprehension questions about them. The subjects were 
told that errors had been put In the texti but that their task was to ignore 
tha errors and simply read for understanding. Subjects ware given practice 

tfials in which .they read eeveral paragraphs that contained errors. 

" ■ ' ■* 

Throughout the study J a comprehanslon test wis administered after each block 
of six paragraphs. The questions never involved Inforfflatlan stated In 
sentences containing the errors* Subjects were not asked to comment about 
the errors during the aKperlmant* Thus an active effort was made to orient 
«he subjects toward rfeading for retention and away from attending to the 
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errors. In fact. In each block of 72 lines, there were only 8 errors, 2 6f 

these being the minimal type* Thus, -errors were InfrequiBnt in the teKt* 

- ■ ■ I 

The Study involved 20 college students each reading 100 paragraphs , 
with eaqh paragraph containing one target noun* Thus each subject read 10 
paragraphs under each of the 10 conditions (2 levels of rionstraint by 5 
levels of error) . The eye moVettent data were examined in detail to 
determine whether ^he errors had an effect on fixation durations, saccade 
lengths^ and frequency of regreaslve movements in the area of the error, as 
coapared to the no^error control conditions* 

The results do not appear to support the description of perception in 
reading given earlier* As already indicated, there was no tendency for 
subjects to flKata the target nouns leas frequently in hlgh^ than lown 
constraint conditions or to differ in where they fixated the word. It Was 
not the case that small errors affected reading, only In the low constraint 
condition* Even the ^minimal errors seemed to have an effect on sublects^ 
reading behavior, under bdth the high-* and low^constraint conditions* There 
is no condition in which the hlgh^constralnt paragraphs showed no effect of 
errors, but the low^constralnt condition did. ^ua, It appears that under 
both extremely high^ and low-constraint conditions, visual detail was being 
encountered and used in reading that an lnformatlon^theoretl^*related 
position would claim was not needed* ^fore extreme errors caused greater 
disruption In the reading patterns, as might be expected, and aubjects in 
(he hlgh'constraint conditions had an easier time dealing with severe errors 
than subjects In* the low^'constralnt con^A'tlons. But It appears that under 
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even the hightfst constraint, the subjects were attending to a great deal of 
the visual detail of the target nounp at least frequently enough to produce 
mean difference^ in eye movement measures as compared to the no^error 
condition* , ' 

the results from Eola'^s study appear to be yielding data patterns that 
stand as a rather direct challenge to some common notions of top-down 
Influences the selection of visual information during readlngv^ This 
study was specifically designed to provide the opportunity for contextual 
Influences on the functional stimulus to be manifested in the data patterns - 
However, no evidence has been found that readers encounter more of the , 
visual stimulus of a word when there is less contextuat constraint on the 
wordi that they use only a small amount of the visual information to verify 

their hypotheses concerning the word^ or that they employ some sort of 

f " 

noticing order from gross to fine detail In the word that termlnateii when 

sufficient inforraatlon has been garnered to permit word identlf Iqatlon glven'^ 

the prefient contSKt* Ratheri it appears that readers are responding to most 

of the^ visual detail of the stimulus even under high language constraint 

condJ gions* Whether they are conscious, of the presence of small errors that 

ara^af f ectlng their reading Is, of course, another question requiring , 

fujTther reeearch. ' \^ ^ 

^. \ ^ ' ^ ■ ' 

V ' Where is Contextual Facilitation ? 

'The conclusion that' seems to be emerging from the research already 

discussed Is that, whereas It may be posslbla for people to use contextual ^ 

information to help Identify a w0rd when the stimulus alone Is Insufficient, 
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under adtquate stimulus condli ons the stimulus la rather fully used* 
Efficiency is apparently not gained by circumventing visual analysis. In 
fact, relying heavily on visual Information may be more efficient In normal 
reading, than having to depend too much on contextual information for word 
identification, 'Recently, there have been suggestions 'that as children 
become better readers they depend more heavily on the visual information 
from the text, rather than contextual Information (e.g., Perfetti & Roth, in 
preasj Stanovlch, in press) . 

Although the studies reviewed here call into question a cotton 
explanation for the effects of contextuiil constraint on reading, at the same 
time they further document the eKistenee of such effects. The question 
still remains* How should we explain the facilitation, that resiilts from 
contextual constraint during raadlng? O'Regan (1979) has shown that under 
some conditions the .eyes are sent farther when the next word is an article 
(undoubtedly more predictable) than when It is a verb* Wanat (1971) has 
found that subjects spend less time looking at more constrained regions of 
sentencest Zola (Note 2) has shown a shorter; fixation on a word when it is 
mora highly constrained by its contexts How can we account for such 
instances of facilitation if they do not result from reduced perceptual 
analysis? ' ^ 

One alternative that appears tempting is provided by recent research ^on 
prlailng, .which comes from studies dealing with semantic memory# This 

reseirch' indicates that preceding the presentation of a word with the 

■ ^% 
presentation of a semantically related word reduces the time necessary to 



Functional Suimulua In Reading 

32 ; 

Mke lekieal decisions about It (Meyer ^ Schvaneveldt » 1971)* In some way, 
the. activation px ^duced by one word selectively facilitates the proeessing 
of a second related word. Of particular Interest Is the report that the 
first word can have this effect even when it has been presented for such a 
short time that the subject cannot indicate what the word was and sometimes 
is not even aware that a word was preiented; that Is, the priming word was 
>elow perceptual threshold (Marcel § Fatterson, 1978). . Without the priming 
word even ;belng identified in any normal sensej Its meaning seems to have 
been perceived, and the arousal of that meaning seems to have had an 
influence on decisions about a semantlcally delated word presented later* 
this research, If replicated^ suggests that the perception of words, 
including gaining meaning f rbm themp can be a very direct sort of activity 
and la not something that might benefit from becoming entangled In decisions 
about what visual Information to respond to (and in what order) on the basis 
of contextual Information* 

sChls body of research on priming raises an alternative way of 
.conceptualising perqeptlon In reading that will likely attract some 
attention in the future. Is It possible that at the beginning of a 
fixation, all the words that lie In a retilial region within which sufficient 
vlaual clarity la available for their Identification rapidly atouse their 
meanings In the brain? If this were the case, then attentionaL processes 
^uld need to h% thought of as^ selecting from among spatially tagged 
aemantlc information^, rather than from visual patternit The primary task of 
attentional processes would not then be the analyses^ of Visual information 
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in order to identify what word or words were on the page, but rather would 
be selecting from those potential meanings , which are rather directly 
provided, the particular ones that will next contribute to the constructio 
of rin understanding of the message of the text* From this view, contextual 
facilitation affects may aid In the arousal of those meanlnga through 
priming (Flachler & Bloom, 1979), and attentlonal seleetivlty would then be 
occurring with hlgher^level representations, rather than at the level of 
visual Information* Exploring this possibility requires experimental 
techniques that will Indicate whether readers are in some way responding to 
the meanings of words that lie outiiide the region being directly attended to 
during fixations. 

We have one further observation to make that may place some constraints 
on this way of conceptualising perception during reading* We have 
constructed sentences and short paragraphs, in which either of two words . 
could occupy particular word positions* These two words differed by only a 
single letter. As subjects read the materials, one of the words was present 
for the first 80 or 100 msec of each fixation. The text was then disrupted 
briefly by presenting a 20*msec mask (a line of X^'^s) or by shifting the 
entire line one letter position to the right and then returning it to its 
original position. When the original text returneds a letter had been 
changed in the target word, which of course resulted in a different word 
occupying that location for the rest of the fixation. After reading these 
texts, the subjects were asked questions designed to reveal which word they 
read in the sentence an4 were then asked whether they saw more than one 
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word. In this pilot work, seoetlmea a subject reported only the first word 
presented, sometimes only the second word, and sometimes reported having 
seen both words. Thus, in some Instances ^ the subjects seemed to have 
employed the meaning from that word early during the fixation and sometimes j 
only later during the fixation* It does not seem to be true that the 
meanings of all words are settled upon during the Initial few milliseconds 
of a fixation, nor that a change in meaning at some point In the visual 
field will be detected^ 

The preilmlnary results from this pilot study seem to support the 
position that Information from different regions of the visual field la used 
in reading at different times during the fixation. Thus, If meanings are 
arbused rapidly at the beginning of a fixation, as the priming literattire 
might suggest. It still seems that the employing of these meanings for the 
purpose of understanding the text is an activity that takes place over the 
time of the fixation in some sort of systematic fashion. In addition, these 
results suggest that, given this way of thinking about perception In 
reading, one would have to conclude that meanings can be masked and changed 
during a flxatlon-wlthout corisclous awareness that such a change has 
occurred. . , 

Whether or not \^a prlmlng-based theory of this sort can account for 
contextual facilitation during normal reading is a question that will 
require considerable thought and research Ingenuity* Perhaps moat Important 
at the present time Is the need for more careful studies that document and 
describe the effects of contextual constraints during reading* Only by 
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having a nmber of well-established observations about these effects will we 
be In a position to select among alternative possible explanations. 

ConcluslQn 

In this paper wa have attempted to review the evidence available to 
support the notion that the visual information used in reading is a functloti! 
of the contextual Information available. Results from studies of language 
identification In noise and of word identification from tachlstoscopic 
presentation cleariy Indicate that contextual Information can be used to 
facflltate word identification under inadequate stimulus conditions « 
However, these results do not provide strong evidence that such an 
Interaction is occurring during normal reading* Other forms of evidence 
using tasks mor6 similar to reading (proof reading errors and errors in 
reading aloud) , though compatible with this position, also do not require 
it. 

Three aspects of perception were identified that might be affected by 
contextual information i where the eyes are sent, the visual region attended 
to, and the visual Information within that region that is used for readlng- 
The studies conducted to date that Investigate perception during reading are 
not definitive on these Issues- However, there currently appears to be no 
clear evidence that the contextual information environment exerts control 
over what visual Information Is used in reading,, that is, over the 
functional stimulus* In fact, subjects appear to be responding to 
considerable visual detail of words that are almost completely ! constrained 
by their prior cpntexti From present evidence, it seems quite I possible that 

<^ i . ■■ . i ■ 
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eontextual facilitation la not achieved by reducing the amount of visual 
information a reader acquires from Individual words. 
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